Abstract. Measurements of magneto-transport on the organic superconductor κ-(BEDT-TTF) 2 I 3 in magnetic fields up to 23 T at 0.48 K under hydrostatic pressures up to 9 kbar are reported. In this pronounced two-dimensional (2D) electronic system strong anomalous damping effects of Shubnikov-de Haas (SdH) oscillations are observed under very specific experimental conditions. This hints to the presence of strong electron correlations, which may occur in 2D systems. SdH high pressure experiments are reported, which show, that even 9 kbar cannot suppress the above mentioned effects in κ-(BEDT-TTF) 2 I 3 .
INTRODUCTION
The organic superconductor κ-(BEDT-TTF) 2 I 3 (critical temperature T c ≈ 4K [1, 2] ) is grown by electrochemical synthesis [3] based on the electron donor molecule BEDT-TTF (i.e., bis(ethylenedithio)-tetrathiafulvalene). In this class of materials the donor molecules (i.e., BEDT-TTF or derivates) crystallise in conducting layers separated by anion sheets of low conductance (here: I 3 -). While in general this results in quasi-two-dimensional (Q2D) properties, strong 2D behaviour is observed in the present case. This can be quantified by the ratio of transfer integrals perpendicular and parallel to the conducting (b,c) planes t ∩ / t ∪ <10 -4 [4] . κ-(BEDT-TTF) 2 I 3 can be grown as high quality single crystals (carrier scattering time τ SV >@ DW . ,Q VSLWH RI WKH ' HOHFWURQLF EHKDYLRXU RI the material the Lifshitz-Kosevich (LK) theory for quantum oscillations (QOs) in 3D systems (cf., e.g., [6] ) remains well applicable as long as B is declined from the orientation normal to the conducting (b,c)-planes, i.e., Θ ≠ 0° (minor deviations can be explained by chemical potential oscillations [7] ). However in the special orientation B ⊥ (b,c) (i.e., Θ = 0°) strong anomalous damping effects of the Shubnikov-de Haas (SdH) oscillations with the frequencies F 2 and F 3 are observed typically for B 7 DQG 7 . >@ VR WKDW WKH /. WKHRU\ LV QRW DSSOLFDEOH DQ\ PRUH >@ The presence of the damping effects under such specific conditions cannot be explained by conventional mechanisms, i.e., by magnetic breakdown (MB), magnetic interactions, spin splitting, a FS instability and least of all by a warping of the FS (whose upper limit was found to be of less than 0.035% [5] ). Considering that at Θ = 0° the intrinsic 2D behaviour of the system and the special field orientation B ⊥ (b,c) both support an electron motion restricted to the (b,c) planes, the damping effects of the QOs are attributed to the two-dimensionality of the electronic system. In view of the fact that electron localisation (EL) may occur in 2D systems at high fields and low temperatures [10, 11] , the damping effects observed in the present material were proposed to be understood in terms of a loss of carriers contributing to QOs due to the localisation of a part of the electrons.
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Since the application of high pressure is expected to increase the interlayer coupling and hence to decrease the strong two-dimensionality, it is expected that the magnitude of the damping effects vanishes at sufficiently high pressure. We performed high pressure SdH experiments on κ-(BEDT-TTF) 2 I 3 in order to investigate the pressure and temperature dependence of the damping effects by suppression of the two-dimensionality.
EXPERIMENT
SdH experiments on single crystals were performed with I ⊥ (b,c) using the standard four-point method. The crystal was mounted in a CuBe clamp cell (p ≤ 9kbar) with B ⊥ (b,c), i.e., Θ = 0°. The experiments were carried out in fields up to 23 T at pumped 3 He temperatures T ≥ 0.4K.
RESULTS
The anomalous damping effects can be best illustrated by an implicit plot of the FFT amplitudes A F2 of F 2 (see y-axes of Figs. 1 and 2 ) versus 1/B, which is known as Dingle plot (DP). In normal cases the DP should be linear (or sublinear when MB occurs) without showing any further structure [6] . At first the high field part of the ambient pressure DP of F 2 (see Fig. 1 ) was reproduced in perfect agreement with Refs. [5, 6] . As expected the magnitude of the damping effects decrease with increasing pressure in conjunction with the suppression of the two-dimensionality due to the pressureinduced interlayer coupling (note the logarithmic scale). One surprising result is that the damping effects persist up to fairly high pressure p = 9kbar (see lowest curve in Fig. 1 ). This means that the effects of two-dimensionality of the electronic system persist to surprisingly high pressures. Since the damping effects at ambient pressure are known to vary with temperature we determined the temperature dependence of these effects at 5.6 kbar. The DPs at a few selected temperatures are shown in Fig. 2 . One striking observation is that the damping effects at this pressure persist even above 1.13K. It should be emphasised that a DP is characterised by the fact that the FFT amplitudes (here A F2 ) are normalised by the temperature, so that the DPs taken at different T should be congruent according to theory [6] . However this is not the case for the anomalous DPs of the present material plotted in Fig. 2 . They show that the normalised QO amplitudes decrease with temperature in the entire field region (i.e., caused by the damping effects, a DP at lower temperature lies overall below one taken at higher T). The field regions of particularly strong damping are still present at this pressure, even up to 1.13K. This means that the QO amplitude reduction still persists up to relatively high temperatures even at a considerable pressure of 5.6kbar. 
CONCLUSION
Within their actual scope our SdH pressure experiments on κ-(BEDT-TTF) 2 I 3 reveal that the anomalous damping effects of the SdH amplitudes reported at ambient pressure at high fields, low temperatures and Θ = 0° persist at least up to about 9 kbar at 0.48K and, respectively, up to 1.13K at 5.6kbar. This means that even fairly high pressures cannot destroy the above mentioned effects which are attributed to the strong two-dimensionality of the electronic system of κ-(BEDT-TTF) 2 I 3 .
